Stool samples were examined from 30 preterm neonates admitted to a nursery ward; 16 neonates had diarrhea, 12 constituted an age-matched control group without diarrhea, and 2 had an unknown history regarding diarrhea. Variable numbers of enteropathogenic Escherichia coli serotype 0111:HNT strains possessing the gene coding for the enteroadherence factor (EAF) were found in stool samples from 13 of the neonates. No other microbiological enteropathogen was found. A total of 294 strains (9 or 10 from each neonate, comprising 229 E. coli and 65 Klebsielka pneumoniae strains) were characterized with respect to plasmid content and grouped into 37 plasmid profile groups. Diarrhea was found not to be correlated with any specific plasmid profile or with the presence of the EAF-positive strains but rather with the number of strains with one specific plasmid profile or with the number of EAF-positive strains (of the 9 or 10 strains) isolated from each stool sample. AU the neonates who died had diarrhea (5 died of 16 with diarrhea); all five of the neonates who died possessed strains with one specific plasmid profile group, and EAF-positive strains were isolated from four of them. Of the seven neonates from whom seven or more EAF-positive isolates were isolated, three died, compared with only one of five of those from whom only a few (1 to 3 of 10) EAF-positive strains were isolated. Both plasmid profiling and genetic probing with the EAF probe were found to be good alternatives when serotyping is not available for identification of 0111:HNT enteropathogenic E. coli strains.
A traditional distinguishing feature of enteropathogenic Escherichia coli (EPEC) has been the presence of certain O and H antigens, these bacteria having been shown to belong to a relatively small group of distinct serotypes (6-8, 17, 18, 23, 28) . Most EPEC strains adhere to HEp-2 cells or HeLa cells in a distinct localized adherence pattern and have been referred to as class I EPEC strains (20, 26) . A highly specific and sensitive enteroadherence factor (EAF) DNA probe has been used in cases of infantile enteritis to identify strains producing the EAF adhesin and localized adherence for tissue cultures (3, 21, 27 ; C. A. Bopp, L. K. Giljahn, V. Hundley, E. G. Sowers, T. J. Barret, J. G. Wells, and I. K. Wachsmuth, Abstr. Annu. Meet. Am. Soc. Microbiol. 1988 , C113, p. 350).
Outbreaks of EPEC diarrhea in the 1940s and 1950s were associated with case fatality rates as high as 70%. Risk factors for death included young age and virulence of the bacterial strain involved. Nearly all episodes of EPEC diarrhea occur in children under 2 years of age. Recent studies from several countries in North and South America and Africa have shown EPEC to be among the most important bacterial causes of diarrhea in infants (1, 4, 10, 25, 27) . Prematurely born babies are immunodeficient to a certain degree and, therefore, possibly more susceptible to EPEC diarrhea than are older babies. About 50% of the children acquired hemagglutinating antibodies to EPEC strains at the age of 1 year (24) .
An outbreak of EPEC serotype O111:HNT occurred in a * Corresponding author.
hospital in Nairobi, Kenya (27 (27) . None of the 294 strains were found to possess heat-labile or heat-stable enterotoxin (ST) I genes, as determined with enzyme-labeled synthetic oligonucleotide probes (27) .
Isolation and separation of plasmid DNA. Plasmid DNA was isolated, separated, and stained as described by Kado and Liu (13 (27) .
Thirty-eight of the 65 K. pneumoniae strains belonged to one core plasmid profile. These strains were isolated from seven neonates. Eight different plasmid profiles were found in single strains of K. pneumoniae. Table 2 shows the plasmid profile groups identified in the 9 or 10 strains from each neonate. The number of plasmid profiles observed in strains from a single neonate varied from one to five.
Sixteen of the 30 neonates had diarrhea, and of these, 5 died. Plasmid profile group 1 EAF-positive E. coli strains were isolated from four of the five neonates who subsequently died (Table 3) . Three of seven neonates from whom a large proportion (7 to 10 of 10) of EAF-positive E. coli strains was isolated died. No fatal cases were associated with the presence of K. pneumoniae strains. Diarrhea was observed in 6 of the 13 neonates from whom EAF-positive E. coli strains were isolated, compared with 10 of 17 neonates from whom such strains were not recovered. Only one neonate of the five with 1 to 3 EAF-positive strains of a total of 10 had diarrhea, compared with four of seven with a large proportion of EAF-positive strains (7 to 10 of 10) isolated from the stool samples (Table 3) . One should notice that 24 of 30 neonates had strains belonging to one predominant plasmid profile group (7 or more of 10) .
Six of the ten neonates with stool samples from which K. pneumoniae strains were isolated had diarrhea, as did three of the six neonates from whom a large proportion of K. pneumoniae strains (7 to 10 of 10) were isolated (Table 3 ). Figure 1 shows that neonates who harbored strains belong- ing to a single plasmid profile group were more likely to suffer from diarrhea or die than those who had strains possessing plasmids constituting several profile groups. The mean birth weight of neonates who suffered from diarrhea was 2,171 g, compared with 1,850 g for neonates with diarrhea who later died. The neonates without diarrhea had a mean birth weight of 2,144 g. There were no statistical differences in the birth weights between these three groups of neonates. None of the neonates in this study had a birth weight below 1,000 g. The 229 E. coli isolates in the present study were grouped into 28 plasmid profile groups. EAF-negative strains representing the most commonly observed plasmid profile group did not belong to any of the known EPEC serotypes and were negative for HeLa cell adherence and for production of cytotoxins (27) .
Plasmid profiling has been shown to be a good epidemiological tool in investigating epidemics or outbreaks of bacterial diseases (19) . The plasmid content of the EAF-positive E. coli serotype 0111:HNT strains in this study might provide useful information in characterizing different clones of these strains in different parts of the world. The EAF genes were located on a 65-MDa plasmid (27) . This is in agreement with the observations of other workers who have shown that localized adhesion to HEp-2 cells is encoded by plasmids with molecular masses between 55 and 70 MDa (2, 16, 20, 21) . Plasmid profiles of the E. coli strains showed genetic diversity among the strains in the samples; only 6 of 28 profile groups were found in more than one neonate, while 142 of the 229 strains belonged to only four plasmid profile groups (no. 1, 2, 3, and 4). Therefore, 24 (29) , though no correlation to diarrheal disease has been found so far (11) . K. pneumoniae strains have been associated with cases of diarrhea (9, 12) , and some strains have been shown to produce heat-stable enterotoxins (15) . However, the strains studied in this investigation did not possess such genes 12 M~~~~~D (10) reported that in 40 to 60% of diarrheal cases, no pathogens are isolated. This indicates that there might be several other enteropathogenic variants among species generally regarded as nonpathogenic and that the number (e.g., of 10 examined) of different strains of a pathogen such as EAF-positive E. coli present in the intestine (as reflected by findings in the fecal sample) could play an important role in the development of diarrhea. This should be taken into consideration when establishing new sensitive and specific methods such as the use of DNA probes and when employing these in routine diagnostic laboratories.
